A new cytotoxic triterpene glycoside named nobiliside E (1) has been obtained from the East China Sea cucumber Holothuria nobilis Selenka. Its structure was determined on the basis of NMR spectroscopic and MS analyses, together with chemical evidence. The new compound showed significant cytotoxicity to eight human tumor cell lines with IC 50 values in the range of 0.53-4.06 μg/mL.
Holothurians (sea cucumbers) have proved to be an abundant source of triterpene glycosides [1,2a] , many of which have shown a wide range of biological activities, including antifungal, cytotoxic, hemolytic, and immunomodulatory [2b] . Holothuria nobilis Selenka, a Holothuriidae-type sea cucumber, was collected from the Zhao'an Gulf, Fujian Province, China [2c] . Previous work reported the deforming effect of H. nobilis against Pyricularia orizae P-2b [3a] . We investigated the ethanol extract of this sea cucumber and reported three new glycosides, nobilisides A, C [3b], and D [4a] . Herein, we discuss structure determination of a new triterpene glycoside, nobiliside E (1) and its cytotoxicity.
Nobiliside E (1), amorphous powder, was deduced to be C 54 H 88 O 23 based on the pseudomolecular-ion peak at m/z 1105.5476 [M+Na] + . Its IR (KBr) spectrum displayed bands due to OH (3417 cm -1 ), C=O (1736 cm -1 ), and olefinic (1655 cm -1 ) groups. An inspection of the 13 C and 1 H NMR spectral data (Table 1) , suggested the appearance of seven Me groups, two olefinic carbons, as well as one lactone carbonyl group in a triterpenoid aglycon moiety, together with an oligosaccharide chain consisted of four sugar units. The 13 C NMR data of the aglycon of 1 exhibit a close resemblance to those of 9-dehydroholostane-3,12α,17α-triol, the aglycon of echinoside A [4a] . Compound 1 differed from 9-dehydroholostane-3,12α,17αtriol only by an additional OH group linked to C-25. This was confirmed by the HMBC cross-peaks of  H 0.78/ C 81.4 (H-C(26)/C(25)),  H 0.76/ C 81.4 (H-C(27)/C(25)),  H 2.10/ C 81.4 (H-C23)/C(25)), and  H 1.62/ C 81.4 (H-C(24)/C(25)). The presence and location of the C(9)=C(11) bond were determined by signals at  C 153.8 (C-9) and 115.6 (C-11), as well as at  H 5.60 (H-11, d, J=4.8) , together with the TOCSY and HMBC correlations. In the TOCSY spectrum, two protons { 5.52, C(11) and  4.88, C(12)}, six protons { 0.98 C(5),  1.72, C(6),  1.46, C(6),  1.50, C(7),  1.74, C(7), and  3.28, C(8)}, and four protons ( 1.78, C(15),  1.39 C(15),  2.28, C(16), and  2.58, C(16)} comprised three and four spin systems. The HMBC spectrum displayed correlations from H-C(5) to C(7), H-C(7) to C(9), H-C(11) to C(8), H-C(11) to C(10), H-C(11) to C(13), H-C(19) to C(9), and H-C(32) to C(8). On the basis of GC-MS analysis of the corresponding aldononitrile peracetates [4b], the composition of D-quinovose, D-xylose, and 3-O-methyl-D-glucose in a 2:1:1 ratio in 1 was confirmed. The 1 H NMR spectrum of 1 showed four doublets assigned to the anomeric H-atoms, correlating well with the HMQC spectrum that showed four anomeric C-atom signals. The large vicinal coupling constants (J value) of 7.2-7.6 Hz of each anomeric H-atom suggested a trans-diaxial orientation with regard to the coupling partners (-configuration). In the HMBC spectrum, long range correlations Acid hydrolysis of 1: Glycoside 1 (3 mg) was hydrolyzed with 1 mL of 2M CF 3 COOH at 120°C for 2 h. The reaction mixture was evaporated to dryness under reduced pressure. The residue was then partitioned between CH 2 Cl 2 /H 2 O (5 mL/5 mL). The aglycon was in the organic phase; the aqueous residue was dried. About 0.8 mL of pyridine and 2 mg of NH 2 OH·HCl were then added to this residue. The mixture was heated at 100˚C for 30 min. Then the mixture was cooled, treated with 0.8 mL of Ac 2 O, and heated with stirring at 100˚C for 1 h. After that, the mixture was dried under a N 2 atmosphere. The reaction product, aldononitrile peracetate, was analyzed by GC/MS with a standard aldononitrile peracetate sample. As a result, D-xylose, D-quinovose, and D-glucose were identified in nobiliside E (1).
Cytotoxicity assay:
Brief ly, human cancer cells were seeded in a flat bottom 96-well plate, and each well contained 2.5×10 3 cells in 200 μL solution. Compound 1 was added at 6 different concentrations (in triplicate experiments) after cell incubation for 24 h in a 5% humidified CO 2 incubator at 37°C. Cytotoxicity was evaluated as IC 50 value. 10-Hydroxycamptothecine (HCP) was used as control drug.
